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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the quality of 
respective cells in a cellular mobile communication 
system by associating a macro-cell and a micro-cell in 
relation to a belonging and autonomously and dispersedly 
executing partition control in a marco-cell unit. 
SOLUTION: The communication areas of marco-cell 
base stations 30 and 31 and micro-cell base stations 33 
and 34 are arranged hierarchically in a form in which 
they are receptively overlapped. The respective base 
stations autonomously have channel 
assignment/partition control functions and measure 
traffic states at every time which has been previously 
decided by marco cells 30 and 31. Then, quality GOS for 
both cells is calculated from a call loss rate and a 
compulsory cut rate, which are measured in the macro- 
cells 30 and 31 and the micro cells 33 and 34. GOS of 
the macro-cells 30 and 31 and the micro- cells 33 and 
34 are compared and the moving quantity of partition is 
calculated. The position of partition is moved in a 

direction where a difference is reduced. Thus, channel division in a macro cell unit is realized 
and the division number of channels, whjch corresponds to the area can be selected. Then, the 
channel connection of high quality can be realized. 















« 
« 


* 


















LEGAL STATUS 

[Date of request for examination] 20.01 .1 998 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

the examiners decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 2937981 

[Date of registration] 11.06.1999 

[Number of appeal against examiners decision 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAUyaa4uDA41 1 205848... 2006/08/03 



Searching PAJ 



2/2 ^— v 



of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdLncipi.go jp/PA1 /result/detail/main/wAAAUyaa4uDA41 1 205848... 2006/08/03 



JP,11-205848,A [CLAIMS] 



1/2 s<—is 



* NOTICES * 

JPO and NCIPI are not respons i 6Te~~f or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Have the hierarchy cellular structure constituted by two or more microcell and the 
macro cell which makes a communication region the range containing two or more microcell, and 
it sets to said macro cell and said microcell. In the cellular migration communication system 
which performs channel assignment using the same frequency band Said microcell shall belong to 
said macro cell which a communication region overlaps/The traffic condition in said macro cell, 
The channel assignment approach characterized by determining the number of allocation 
channels to said microcell and said macro cell based on the traffic condition in said microcell 
which belongs to this macro cell. 

[Claim 2] The channel assignment approach according to claim 1 characterized by using the 
algorithm which does not build reuse partition structure as a channel assignment algorithm in 
said macro cell using the algorithm which operates as a channel assignment algorithm in said 
microcell in order to build reuse partition structure. 

[Claim 3] Claim 1 to which the channel assigned to the eel which newly changes with 
modification when there was modification of the number of allocation channels to said macro cell 
and microcell is immediately characterized by rearranging a channel so that it may become 
usable, or the channel assignment approach given in either of 2. 

[Claim 4] The channel assignment approach according to claim 1 to 3 characterized by 
determining the number of allocation channels to said macro cell and said microcell based on the 
traffic density which presumed traffic density generated in said macro cell, and traffic density 
generated in all the microcell that belongs to said macro cell, and was presumed by each so that 
the communication link by the macro cell and microcell may serve as predetermined quality. 
[Claim 5] The macro cell traffic density information that said microcell notified the presumed 
selfHnicrocell traffic density information to the macro cell which belongs, and said macro cell 
was presumed, It is based on the microcell traffic density information notified from all the 
microcell that belongs. The channel retrieval range or the number of retrieval channels of 
microcell is determined. The determined channel retrieval range or the number of retrieval 
channels is notified to all the microcell that belongs. Said microcell The channel assignment 
approach according to claim 5 characterized by performing channel retrieval based on the 
notified channel retrieval range or the number of retrieval channels, and determining the 
allocation channel to a migration machine. 

[Claim 6] Claim 4 characterized by amending the number of allocation channels to said macro 
cell and microcell when it supervises said microcell and communication link quality in said macro 
cells of each and the observed quality does not fulfill predetermined quality, while determining 
the number of allocation channels to the macro cell and microcell based on presumption of 
traffic density, or the channel assignment approach given in 5. 

[Claim 7] The cellular mobil radio communication network characterized by having a channel 
assignment means to perform the channel assignment approach indicated by claim 1 thru/ or 
either of 6. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention divides a service area into two or more eels, and relates to 
the mobil radio communication network with which the base station arranged at each eel and a 
mobile station use the good channel assignment approach and this approach of a speech quality 
in hierarchical cellular migration communication system especially about the channel assignment 
approach and mobil radio communication network about the cellular migration communication 
system which performs radio. 
[0002] 

[Description of the Prior Art] With cellular migration communication system, microcelHzation . 
which makes PHS the start and makes a eel radius small is attained, and improvement in 
frequency use effectiveness has been aimed at in recent years. However, hand off frequency 
increases and the hold is difficult for the mobile which moves by minimum-ization of a eel radius 
at high speed. Then, a high-speed mobile is held in a macro cell with a big eel radius, the 
hierarchy eel construction which holds a low-speed mobile and a low-speed quiescence call to 
microcell is proposed (others [ Kinoshita ] — " — frequency-sharing [ of a broader-based 
cordless telephone and a city area cellular cellular phone ]: — frequency channel duplex reusing 
method" — Institute of Electronics, Information and Communication Engineers paper magazine 
B-2 Vol76-B-2) No.6 PP.487-495 1993, Others [ Kawano ] "1 consideration about the traffic 
stowage of a compound cellular communication system" Institute of Electronics, Information and 
Communication Engineers Shingaku Giho RCS94-122 1994. 

[0003] Holding microcell for a macro cell in a high-speed mobile, and holding [ these techniques 
arrange the macro cell and microcell in the same transmission speed which can be 
communicated in the same area with the same carrier frequency band, and ] allocation and high- 
speed migration in the mobile of a low speed and quiescence, they intend to aim at a deployment 
of a frequency resource, and there are. When using the same frequency band by the macro cell 
and microcell on such hierarchy eel construction, the engine performance changes remarkably by 
how a channel is assigned to a macro cell hierarchy and a microcell hierarchy. 
[0004] As a channel assignment method between hierarchy eels, the use channel in a macro cell 
and microcell is separated, and the approach of controlling by quality the partition which is the 
boundary is proposed ("performance evaluation of overlay system at time of traffic density 
fluctuation" Institute of Electronics, Information and Communication Engineers Shingaku Giho 
RCS97-57 1997 besides "examination about access-control method in the multilayer cellular 
structure from which channel band differs" Institute of Electronics, Information and 
Communication Engineers Shingaku Giho RCS 96-1571997 besides Kojima, and Takahashi). 
[0005] Drawing 1 1 is the explanatory view showing the channel assignment approach in the 
conventional hierarchy eel configuration. In the channel retrieval table shown in drawin g 1 1 , the 
number of channels used by the system is 20 channels, in it, the channel of channel numbers 1- 
7 is assigned to a macro cell, and the channel of channel numbers 8-20 is assigned to microcell. 
Division of the channel in this macro cell and microcell is performed as the whole system. The 
boundary (dotted line) of the area where the channel in a macro cell and microcell is divided is 
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called a partition. In addition, a channel number, and an opening / closure information are stored 
in each area of a channel retrieval table. 

[0006] In the conventional channel assignment approach, communication link quality which shows 
the traffic condition in a macro cell and microcell is supervised. With the quality used here, a lost 
call rate and the rate of forced release are applied by the fixed ratio. And the lost call rate of a 
macro cell is searched for from the number of calls, and the number of call loss and the number 
of forced release in all the macro cells held by the system, the number of calls, and the number 
of call loss and the number of forced release in all the microcell that holds microcell by the 
system similarly — the lost call rate of microcell — it asks for the rate of forced release to call. 
[0007] The lost call rate and the rate of forced release in a macro cell The lost call rate and the 
rate of forced release in Bmacro, Fmacro, and microcell When it is referred to as Bmicro and 
Fmicro and weighting to the rate of forced release is set to gamma, the quality GOS macro and 
GOSmicro of a macro cell and each microcell is [0008], respectively. 
GOS macro = and (1 -gamma) Bmacro+gamma-FmacroGOS micro = and (1 -gamma) 
Bmicro+gamma-Fmicro [0009] It becomes. In addition, GOS is so quality that it is small. From 
the lost call rate of a certain fixed time amount, and the rate of forced release, each GOS is 
calculated and a macro cell is compared with microcell quality. It controls by the above- 
mentioned conventional example (at "the time of traffic density fluctuation ../') to keep this 
quality equivalent by the macro cell and microcell. GOS in the observation period for 300 
seconds is calculated, and, in GOS macro> GOS micro, in GOS macro < GOS micro which 
increases the allocation channel of a macro cell (a partition is moved to the right), a microcell 
allocation channel is increased (a partition is moved to the left). Thus, by controlling the number 
of channels assigned to a macro cell and microcell according to quality accommodative, it 
becomes possible to maintain both eels at equivalent quality. 
[0010] 

[Problem(s) to be Solved by the Invention] Since the conventional channel assignment approach 
used system-wide quality, when a system became large, it had the trouble that correspondence 
was difficult, for example, the case where a cellular-phone network is considered — at least — 
Kanto, a northeast, and Kansai — as — the degree of capital which prepares a centralized- 
control office and a call generates in order for vast area to serve as a service area and to 
measure the quality of the whole area — the information must be transmitted. Moreover, when 
the migration event of a partition arose, partition migration information had to be transmitted to 
all macro cells and microcell, and when traffic change was sharp, the transmission amount of 
information had the trouble of becoming huge. 

[0011] Moreover, in a conventional method, there was a fault whose correspondence is 
impossible for local traffic maldistribution at all. There are an area with many macro cell users 
and an area with many microcell users as service area, and percentage of a macro cell user and 
a microcell user cannot say that it is fixed in a total area. If macro cell users increase in number 
extremely in a certain area, in the area there, almost all calls will become call loss. 
[0012] Now, suppose that 20 macro cells exist in a service area. Macro cell users increase in 
number extremely in one macro cell in this, and suppose that almost all calls became call loss. 
Even if call loss does not occur at all in other macro cells, the lost call rate of a macro cell 
becomes 0.05 (supposing and there are about 3 times from a surrounding macro cell, it will be 
set to 0.15) or more by thinking that the amount of [ all ] one macro cell is call loss in 20 macro 
cells, and migration of a partition is performed. [ the call origination in an applicable macro cell ] 
Except an applicable macro cell, if it does so, since the channel assigned to a macro cell was 
enough also before partition migration, the channel which is not used at all will be assigned to a 
macro cell, and the whole frequency use effectiveness will get worse. 

[0013] Furthermore, in a conventional method, in spite of aiming at changing the number of 
channel assignment flexibly to traffic fluctuation, in a real environment, good actuation is not 
expectable. By the whole system, I hear that supervising quality is controlling by the system- 
wide average, and there is. Although the variation is large when fluctuation of traffic is seen 
locally, it will become slow as variation of a system average. For example, considering the station 
of an electric car, since a user s consistency is high to electric car s departure before or arrival 
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time, the call origination to microcell increases rapidly and quality deteriorates. Moreover, after 
departure, a user consistency becomes extremely low, and it is possible to also recover quality. 
However, when this was seen by the whole system, it became the average of an area with little 
quality to change, the area with many mobiles where the call loss of a macro cell is large, the 
area with many quiescence calls where the call loss of microcell is large, and when it was not 
observed but controlled based on system-wide quality, the trouble that it could not respond to 
fluctuation of traffic flexibly had most of the quality change. 

[0014] The purpose of this invention is to offer the communication network which uses the 
channel assignment approach which the trouble of the above mentioned conventional technique 
is solved, and it corresponds to fluctuation of traffic flexibly in the cellular migration 
communication system of the hierarchy cellular structure, and can keep a speech quality 
constant, and this approach. 
[0015] 

[Means for Solving the Problem] In this invention, the microcell and the macro cell which cover 
the same area are matched, and the microcell which overlapped a certain macro cell is 
registered as affiliation microcell of the macro cell. Therefore, two or more microcell is registered 
as the affiliation microcell to one macro cell. And migration control of a partition is given to an 
autonomous distribution target per macro cell. In each macro cell, performance monitoring in a 
self-macro cell is performed. Moreover, everywhere, by group microcell, performance monitoring 
in self-microcell is performed and the result is notified to the macro cell which belongs. 
[001 6] In each macro cell, quality in a self-macro cell is compared with the quality in affiliation 
microcell, and the decision of a partition location or partition movement magnitude is made so 
that it may become a predetermined quality ratio. For example, a lost call rate is compared and 
partition movement magnitude is determined so that the lost call rate of a macro cell and 
microcell may become equivalent. A partition location or partition movement magnitude is 
notified to affiliation microcell. In a macro cell and microcell, a channel is assigned within the 
limits of it according to the partition location determined based on the notified partition location 
or partition movement magnitude. 

[001 7] connecting a macro cell and microcell with the concept of affiliation in this invention — 
control of a partition — a macro cell unit — autonomy — it becomes possible to carry out 
dispersively, and there is little traffic for partition control, it ends, and it becomes possible to 
perform channel division of a macro cell and microcell good also in a system with the 
maldistribution of traffic. Therefore, it can respond to change of local traffic promptly. 
[0018] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained using a 
drawing. Drawing 1 is the conceptual diagram which expressed typically the relation of the macro 
cell in the hierarchy eel of this invention, and microcell. It is arranged hierarchical in the form 
where the macro cell 10 which is the communication region of the macro cell base station 13, 
and the microcell 16 which is the communication region of the microcell base station 17 overlap. 
In these macro cells and microcell, channel assignment is performed in the same frequency band. 

[0019] Each microcell is connected with the macro cell to which a communication region 
overlaps the microcell. Here, the microcell which makes a communication region the same to 
three macro cells 10, 11, and 12, respectively is divided. (In drawing 1 , it has distinguished with 
the mark of a base station.) Microcell presupposes this "is belonged" to a macro cell. 
[0020] This relating observes the receiving situation in a macro cell at the time of base station 
arrangement, chooses a macro cell with the biggest received field strength, and is realized by 
making microcell memorize the microcell ID which newly belonged the macro cell ID which 
belongs to the macro cell. Or received field strength measurement (it measures with scanning 
the set up tree channel always transmitted from the macro cell etc.) from a macro cell is 
performed at spacing or time of day set in the microcell base station, and it realizes also by 
updating serially. 

[0021] Drawing 1 0 is the block diagram showing the example of a configuration of the mobil radio 
communication network of the hierarchy cellular structure with which this invention is applied. 
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Two or more macro base stations 30 and 31 built in the control device which consists of a CPU 
or memory, have memorized the channel retrieval table as shown in drawing of drawing 1 1 or 
others, and perform control of channel assignment and a partition autonomously by the approach 
of mentioning later. Two or more micro base stations 33 and 34 built in the control device which 
consists of a CPU or memory too, have memorized the channel retrieval table as shown in 
drawing of drawing 1 1 or others, communicate with the macro base station to which it belongs by 
the approach of mentioning later, and perform control of channel assignment and a partition 
autonomously. Each base station is held in the macro cell exchange 32 and the microcell 
exchange 35, respectively, and performs the communication link with other exchanges, or a base 
transceiver station and the public correspondence network 36 through this exchange. 
[0022] Drawing 2 is a flow chart which shows the procedure of partition migration control. The 
processor of the base station of each eel performs this processing. In S1, the number of calls 
which shows a traffic condition and which was generated in the self-macro cell, the number of 
call loss, the number of completed calls, and the number of forced release are measured to 
every [ which was beforehand defined by each macro cell ] observation time amount T, and it is 
asked for the lost call rate in a macro cell, and the rate of forced release based on this 
measurement result. On the other hand, also in microcell, in S11, the number of calls generated 
in self-microcell in every observation time amount T, the number of call loss, the number of 
completed calls, and the number of forced release are measured, and it notifies to the macro cell 
which belongs in S12. In a macro cell, measured value is collected from the microcell which 
belongs in S2. 

[0023] In S3, it asks for the lost call rate in all affiliation microcell, and the rate of forced release, 
and GOS in both eels is computed in S4. In S5, GOS of the called-for macro cell and microcell is 
compared and movement magnitude calculation of a partition is performed. Here, when it is 
beyond the value that the GOS difference defined beforehand, a partition location is moved in 
the direction in which a difference decreases in **1. 

[0024] The partition location in time of day t is set to pt (t). A partition location is the channel 
shown in drawing 1 1 , and when it is the boundary of channels 7 and 8, it is expressed with a 
channel number younger than a partition so that it may be called pt(t) =7. When the difference of 
GOS widens 1 .2 or more times and it controls a partition, a partition location is computed as 
follows. 
[0025] 

GOS macro > 1.2 and GOS micro -> pt(t) = pt(t~1)+1 [0026] 
1.2 - GOS Macro < GOS Micro -> Pt(T) = Pt(T-1)-1 [0027] 

GOSmicro/1.2 <= GOSmacro <= 1.2, and GOSmicro -> pt(t) =pt (t~1) [0028] In S6, they are this 
partition location pt (t) or its increment to the microcell which belongs. (+1, 0, -1) Either is 
notified. In a macro cell, channel assignment is performed to the mobile station linked to a macro 
cell in S7 based on computed pt (t) between 1 - pt (t) channels in a channel retrieval table. 
Moreover, in microcell, the location or movement magnitude of a partition is received in S13, and 
channel assignment is performed to the mobile station linked to microcell in S14 between the pt 
(t) -20 channels in a channel retrieval table. 

[0029] As stated above, a macro cell and microcell were associated by location-relation and 
channel division in a macro cell unit was attained by making microcell belong to a macro cell. 
Consequently, even when traffic distribution becomes an ununiformity geographically, it becomes 
possible to choose the channel number of partitions according to the field, and the line 
connection of high quality becomes possible in each cel. In this example, the signal transduction 
from a macro cell to microcell is required for every observation time amount T from microcell to 
a macro cell again. Then, the result of having carried out performance monitoring to every 
observation time amount T in microcell, When thing (quality can be held even if the number of 
channels decreases a little by partition migration) with the sufficient channel which satisfies 
predetermined quality and is given from microcell becomes clear, By judging that the microcell is 
sufficient quality and presuming GOS, when it supposes that the notice of information to a 
macro cell is not performed, and the information notice from microcell is not given, even if it 
goes through fixed time amount in a macro cell The amount of information transmissions from 
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microcell to a macro cell can be decreased by leaps and bounds. It is possible to reduce the 
amount of information transmissions too by the macro cell by changing a procedure so that the 
notice to microcell may not be performed when partition migration is unnecessary. 
[0030] Next, the 2nd example is explained. In the 2nd example, the channel assignment method 
of an algorithm which is different by the macro cell and microcell, respectively is performed. The 
migration machine held in microcell is a low speed or the stationary call, and uses the algorithm 
suitable for hold of a quiescence call. In addition, fixed allocation of the distinction of whether a 
migration machine is a quiescence call and whether to be a migration call may be carried out 
with the terminal, and detection of terminal passing speed with the self-assessment from a 
terminal and a network etc. can adopt the distinction approach of the arbitration proposed. 
[0031] Conventionally, the algorithm which forms reuse partition structure (it is described as 
Following RP) in a dynamic channel algorithm is proposed (Kanai and "effect of the terminal 
migration in autonomous distribution dynamic channel assignment (ARP method)" Institute of 
Electronics, Information and Communication Engineers Shingaku Giho RCS92- 69 1992). 
[0032] Since the signal transmitted from a base station can be received on a heavy current 
community and a ratio with an interference signal satisfies desired CIR when a mobile station is 
in the field near the base station, it is possible to assign the channel currently used in the 
adjoining base station. Therefore, the same channel is reusable between the eels which adjoin 
near the base station. 

[0033] RP repeats repeat spacing of the same channel in 1 and the subcel of the outside near 
the base station, and improves the frequency use effectiveness in a core by changing for spacing 
2 and channel repeat spacing which can set spacing to 3 [ further / eel / outside / sub], and can 
use the same channel with the distance of a base station and a mobile station. The distance of a 
base station and a mobile station is presumed with received field strength, and, specifically, it 
realizes by determining the channel retrieval starting position in a channel retrieval table with 
distance. 

[0034] Compared with the conventional assigning method, capacity increases this algorithm by 
leaps and bounds in order to form RP in an autonomous distribution target. However, in order to 
determine the channel assigned by distance with a migration machine, RP is that the RP 
structure collapses by migration of a migration machine, and when degradation of quality is 
intense and tends to prevent quality degradation, it has the trouble that the count of a hand off 
increases. Therefore, the method which forms RP is not suitable to the terminal which moves. 
Since only the mobile which super-low-** or is standing it still is held in microcell with the 
hierarchy eel configuration of this invention, it is possible to use the algorithm of RP formation. 
[0035] On the other hand, in a macro cell, RP formation algorithm is not suitable. In order to hold 
a high-speed mobile comparatively, it is not desirable that the hand off in a eel happens 
frequently within a macro cell. Then, few [ the hand off frequency in a eel ] algorithms (a fixing 
method, channel habitat segregation method (Furuya Y. others, and "Channel Segregation and a 
Distributed AdaptiveChannel Allocation Scheme for Mobile Communication Systems" IEICE 
Trans, and Vol.E74 No.6 pp.1 531 -1537 JUNE 1991)) are used. It becomes possible to acquire 
good quality by using for a macro cell and microcell the allocation algorithm which agreed for the 
purpose respectively. 

[0036] Drawin g 3 is the explanatory view showing a channel assignment method when an ARP 
method is used for microcell and it uses a channel habitat segregation (SEG) method for a macro 
cell. In a channel retrieval table (b), microcell and a macro cell are divided by the partition and 
perform channel assignment by channel numbers 1-7 by the macro cell. A macro cell base 
station has a channel priority table (a). The priority which each channel has raises a priority, 
when channel assignment is successful, and when it fails, the control which lowers a priority is 
made. 

[0037] The channel is assigned when the channel with which it searches in order with a high 
channel priority (c), and is not channel used on the occasion of channel assignment, and is 
satisfied of communication link quality is found. It becomes call loss when there is no channel 
which fulfills quality. The channel is assigned when the channel with which it refers to microcell 
to descending of a channel number, and is not channel used, and is satisfied of communication 
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link quality is found. It becomes call loss when there is no channel which fulfills quality. 
[0038] The above-mentioned dynamic channel assignment algorithm supervises quality before a 
communication link, and a line connection will not be performed if it is below desired quality. 
Therefore, what is necessary is just to change the channel retrieval range at the time of channel 
assignment, when migration of a partition occurs, the case where a partition location is moved by 
the reference shown in the conventional example — migration — the micro from a macro — or 
the locking had to be carried out until all communication links by the channel changed into the 
macro from the micro were completed, and the procedure was very complicated. It becomes 
possible to consider as the simple procedure of changing the retrieval range, by making the 
allocation algorithm in a macro cell and microcell into the dynamic channel assignment algorithm 
of a performance-monitoring mold. 

[0039] Next, the 3rd example is explained. In the 3rd example, packing of a channel is performed 
at the time of the channel assignment in a macro cell so that the channel which became 
microcell use from macro cell use by the time of partition migration may become usable 
immediately. Drawing 4 is the explanatory view showing the channel retrieval table in the 
microcell in the 3rd example. In microcell, retrieval is performed even to a partition sequentially 
from the large thing of a channel number. The channel located on the left of a partition is used 
by the macro cell. Since allocation by the macro cell is performed based on the priority table 
shown in drawing 3 , the macro cell field shown in drawing 4 holds the order used by microcell 
retrieval also about partition left-hand side, when partition migration is performed. 
[0040] Drawing 4 (a) shows that channels 1-7 are used by the macro cell. Here, when the circuit 
of a channel 3 is opened wide, a channel 3 is moved to the degree of the channel 6 which is a 
channel during (b) and use. Rearrangement of this channel is called packing. After packing serves 
as the form where the channel was stuffed into the left-hand side of a microcell retrieval table 
during use. thus, the channel currently assigned to the macro cell of the partition neighborhood 
by performing circuit disconnection, simultaneously packing of a channel — " — it is vacant, the 
probability which is "becomes high, it becomes possible to use a channel by microcell 
immediately at the time of partition migration, and more capacity can be obtained. 
[0041] Drawing 5 is the explanatory view showing the packing approach in the 4th example. In 
drawing 5 (a), four channels are using it. Here, suppose that the channel 2 was opened wide. A 
channel 2 is moved to the degree of the channel 1 which is an empty boundary under use like 
the example in drawing 4 (b). Here, an empty channel (2, 6, 4, 5) is sorted according to the 
retrieval ranking in a macro cell (rearrangement). When the channel habitat segregation method is 
used for the channel assignment in a macro cell, a macro cell opening channel is rearranged into 
order with the high priority of a priority table. Order with a high priority sorts with 6, 4, 2, and 5 
noting that it has the priority table shown in drawing 3 ((c) d). 

[0042] When a partition moves by performing such packing, the lowest channel of a priority 
comes to be used by microcell. If the high channel of priority is used by microcell by the macro 
cell, in a macro cell, it must stop having to assign the low channel of priority to a new call, and 
this will result in decreasing the effectiveness of channel habitat segregation remarkably. By 
using the low channel of the priority in a macro cell by microcell at the time of migration of a 
partition, it is rare to lose the effectiveness of the habitat segregation in a macro cell, and it can 
acquire good quality in a macro cell. 

[0043] Drawing 6 is the explanatory view showing the packing approach in the 5th example. 
Packing is performed by moving the channel to which allocation was performed to a left end 
contrary to the example shown by drawing 4 . In (a), three channels are using it. A channel 6 
newly presupposes now that use was started. The channel 6 which became while in use is moved 
to the left end which is the least significant of a microcell retrieval table (b). In data 
communication, transmission of the gestalt to which the holding time from communication link 
initiation to termination was fixed is also considered, by performing the above-mentioned 
actuation in that case at the time of the channel beginning of using, the probability wide opened 
from the right end among channels during use becomes high, and packing can be realized. 
[0044] Drawing 7 is the explanatory view showing the packing approach in the 6th example. 
Drawing 7 shows the situation of the sort by the side of the microcell of the microcell retrieval 
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table after partition migration. When the quality of microcell deteriorates, partition migration is 
performed towards increasing the number of microcell channels (a). If the above-mentioned 
packing and partition migration are repeated, the case where the channel number by the side of 
microcell is reversed will occur. However, when RP formation algorithm is used by the microcell 
side, if it differs from the eel which a channel number adjoins, RP structure will collapse and the 
remarkable fall of hold capacity will be caused. 

[0045] So, in a microcell side, in order to keep the order of retrieval constant as much as 
possible, a suitable insertion point is given to the channel which became the microcell side newly 
after partition migration. This is equivalent to the sort by the side of the microcell of a retrieval 
table. In (b), when a channel 8 judges the channel 8 which newly became the microcell side one 
by one as compared with a right-hand side channel to be a high order, it exchanges (c). Thus, by 
sorting a retrieval table, it becomes possible to keep RP structure in microcell constant, and it 
becomes possible to hold good quality. 

[0046] Drawing 8 is the explanatory view showing the packing approach in the 7th example. This 
example is a modification of the 4th example shown in drawing 5 . It aimed at not degrading 
quality in a macro cell in the packing method accompanied by the sort shown in drawing 5 . 
However, by this approach, degradation of the quality by the side of microcell will arise. In 
drawing 5 , when a partition moves to the left, the low channel 5 of the priority in a macro cell 
will be assigned to microcell. In other macro cells, since a difference is naturally in priority, other 
channels (for example, channel 6 which was high in said macro cell as for priority) are assigned 
to microcell. Consequently, in the microcell near the eel boundary of a macro cell, the channel 
used by microcell and the channel used by the next macro cell become the same, and quality 
deteriorates. Moreover, since a gap arises to the channel field used also in the microcell which 
belongs to the macro cell which adjoins microcell, the quality in microcell deteriorates. The 7th 
example shown in drawin g 8 improves such a trouble, and aims at preventing quality degradation 
by microcell. 

[0047] The difference with the 4th example shown in drawin g 5 in the 7th example is the (c) 
point sorted so that the big thing of a channel number may be arranged near the partition. The 
probability for the same channel (large channel of a channel number) to come to the channel of 
partition contiguity by sorting a macro cell field in order of a channel becomes high. By 
performing such a sort, when a partition moves, the probability for the channel incorporated to 
microcell to turn into the same channel from a macro cell becomes high. 

[0048] Therefore, in microcell and a contiguity macro cell, the same channel field will be used in 
the microcell which belongs to the macro cell which will use a different channel and adjoins 
microcell. Consequently, quality degradation by microcell when a partition moves can be 
controlled. In addition, the 4th example thinks the quality in a macro cell as important, and, on 
the other hand, the 7th example thinks the quality in microcell as important. Therefore, which 
method is chosen should just choose by which quality is thought as important. Moreover, you 
may carry out combining the 6th example shown in drawin g 7 . 

[0049] In the example described above, GOS was calculated from the lost call rate and the rate 
of forced release, and the partition location was determined. However, when carrying out 
decentralized control per macro cell, it is not easy to ask in the observation time amount to 
which the lost call rate and the rate of forced release were restricted. As quality required for a 
communication link, a system design is usually made at 1 - 3% of lost call rates. If it is 1% of lost 
call rates, when 100 calls occur on the average, it is the probability for the call loss of one call to 
occur, and in order to search for the stable probability, it will become conditions that the about 
10 to 100-time call occurs. In measuring system-wide quality, sake [ call / in the service area 
whole region / generating / target ], a problem does not become, but when performing 
decentralized control, measurement of quality serves as a big trouble. Although an observation 
number of calls will increase if the long observation time amount T is taken, the meaning which it 
is it insignificant following fluctuation of traffic at all, and carries out adaptive control to it is lost. 

[0050] In the 8th example, in order to solve this, traffic density is measured as a traffic condition 
in a macro cell and microcell, and a channel is assigned according to traffic density. Average 
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traffic density is presumed to be the number of calls generated during the observation period T 
by measuring the holding time of a call and finding a mean holding time. Presumed traffic density 
is respectively set to Amacro and Amicro by macro cell microcell. 

[0051] In a macro cell and microcell, since the channel assignment algorithm according to 
individual is used respectively and eel radii also differ, the traffic density which can be held 
differs. However, it is possible to compute near hold traffic density at the time of a design. The 
ratio of the hold traffic density of a macro cell and all affiliation macro cells is set to 
Cmicro/Cmacro =r. The total number of channels is set to CHall, and the number CHmicro of 
channels assigned to microcell is calculated like a degree type. 

[0052] CHmicro = CHall * [(Amicro/(r*Amacro+Amicro))0053] In the 8th example, it does not 
carry out based on the count of very little call loss as a generating event, or forced release, but 
in order to determine the number of channels based on the traffic density estimate using the 
number of calls generated frequently, BATATSUKI of a partition becomes fluctuation of traffic 
movable [ the partition followed quickly ] few. 

[0054] In addition, although carried out by counting the number of calls which generates 
presumption of traffic density in a certain observation time amount T in said example 8, you may 
equalize by carrying out weighting to the number of calls of current time, and the number of calls 
of past time of day. Generating number of calls in the observation period T1 CT1 and mean 
holding times Th and beta are made into a multiplier, and the number N of presumed call 
origination (t) and presumed traffic density A (t) are expressed with a degree type. 
[0055] N (t) = Beta*N (t-1) +CT1 A(t) = N(t) *Th [0056] It asks for presumed traffic density A (t) 
respectively about microcell and a macro cell, and asks for the number of channels assigned to 
microcell from this, and a partition is moved. It becomes possible to adjust BATATSUKI of the 
flattery nature to traffic fluctuation, and a partition etc. by changing a setup of beta. This beta 
can be set up for every area (in macro cell unit), and the partition which fitted each in the 
locations (station etc.) predicted that traffic fluctuation is sharp and a location with little traffic 
fluctuation can be moved. 

[0057] As a procedure, the traffic density presumed in the self-cel is notified to the macro cell 
which belongs by microcell. In a macro cell, microcell traffic density estimate is calculated from 
total of the traffic density notified from all affiliation microcell. Moreover, traffic density 
presumption by the self-macro cell is performed, and the number of channels assigned to 
microcell from microcell presumption traffic density and macro cell presumption traffic density is 
computed. When the computed number of channels differs from the number of channels before 
notified to microcell, the notice of the number of allocation channels or its increment is 
performed to all the microcell that belongs. It refers to microcell in the range of the notified 
number of channels. The partition migration using presumed traffic density is realizable with the 
above procedure. 

[0058] In the channel assignment in a macro cell, there is not necessarily no need of limiting the 
retrieval range using the calculated number of macro cell allocation. When dynamic channel 
assignment is performed using a common channel by the macro cell and microcell, or the traffic 
density of microcell is large, when it is an EQC, a channel will be assigned with the priority to 
microcell. Although channel assignment is possible for this in microcell when the channel is not 
used on the outskirts of microcell according to individual, in a macro cell, it is an opening in all 
the microcell in a macro cell, and is because it is vacant, it comes out by the circumference 
macro cell, a certain thing serves as conditions of channel assignment and the allocation 
conditions in microcell are loose. Therefore, even if it searches all channel range, without 
defining a code area by the macro cell, allocation to the macro cell in the channel field assigned 
to microcell is hardly performed, and allocation to microcell is autonomously performed in a 
microcell field. Thus, it is possible to make a limit of the channel retrieval range only into 
microcell, and to make a procedure brief by not preparing the limit by the macro cell. 
[0059] In the above-mentioned example, the number of allocation channels to microcell is 
calculated based on the ratio of the hold traffic density of microcell and a macro cell. However, 
the hold traffic density ratio changes with the number of allocation of the channel to a macro 
cell and microcell. For example, in the hold traffic density per channel when all ten channels are 
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assigned to a macro cell by 20 channels to ten channels and microcell, and the hold traffic 
density per channel when 19 channels are assigned to a macro cell at one channel and microcell, 
the ratios differ greatly. This is the number of channels and hold traffic density (traffic density 
which satisfies a certain lost call rate) (it is clear also from relation.) which are obtained from an 
Erlang type. 

[0060] When the hold traffic density ratio r has been given to this appearance at a meaning, a big 
difference appears in the traffic density of a macro cell and microcell and a partition inclines 
toward one side, an error arises in an actual hold traffic density ratio and the set-up traffic 
density ratio r (when the difference of the number of allocation channels becomes large), and it 
becomes impossible therefore, to hold predetermined quality. Then, a hold traffic density ratio is 
made into the function r of the number of allocation channels to microcell (CHmicro (t-1)), and a 
hold traffic density ratio is determined based on the number CHmicro of microcell allocation 
channels in front of 1 time of day (t-1). 

[0061] CHmicro (t) =CHall* (Amicro/(KCHmicro (t-1)) *Amacro+Amicro)) [0062] r (ch) The ch/r 
translation table defined beforehand in fact is prepared, it is referring to the table and the hold 
traffic density ratio r is obtained. Thus, it becomes possible to hold quality predetermined in all 
fields by relating a hold traffic density ratio with the divided number of channels. 
[0063] Next, the 9th example is explained. In the example 8 mentioned above, the hold traffic 
density ratio table is given fixed. However, since how to receive the interference from other eels 
by the propagation situation of an electric wave changing also changes when the geographical 
feature and the building of a service area change, it is possible to change the hold traffic density 
assumed in early stages. Then, the amendment to such fluctuation is given under supervising 
actual quality. 

[0064] The monitor of quality is performed by measuring a lost call rate and the rate of forced 
release by the comparatively (it being called several days from several hours) long observation 
time amount TL. Number-of-calls T (ch), number of call loss B (ch), and number of forced 
release F (ch) are measured for every number of the assigned channels in each of a macro cell 
and microcell. This measurement chooses and counts only the case where the call more than 
the fixed traffic density which is a macro cell and microcell has occurred. When traffic density is 
low, call loss is because the error is large, when it does not generate but average lost call rates 
including this are searched for. Based on the measured value, it asks for the lost call rate for 
every channel, and the rate of forced release, and GOS is calculated. Next, GOS is compared 
and correction value D (ch, t) is determined (the initial value of a correction term is 1.0). Here, 
when the ratio of GOS of a macro cell and microcell is 1.2 or more times, it is made to update a 
correction term. 

[0065] GOSmacro(ch) >1.2 and GOSmicro (CHall-ch) -> D(ch, t) = D(ch, t-1) *alpha1.2 and 
GOSmacro(ch) <GOSmicro (CHall-ch) -> D(ch, t) = D (ch, t-1) / alphaGOSmicro (CHall-ch) / 
1.2 <=GOSmacro (ch) <=1.2andGOSmicro(CHall-ch) -> D(ch, t) = D (ch, t-1) 

And the number of microcell allocation channels which included the correction term after that is 
calculated. 

[0066] It gives in CHmicro=CHall* (Amicro/(r*D(ch, t) *Amacro+Amicro)) or the form of addition 
of a correction term. 

[0067] GOSmacro(ch) >1.2 and GOSmicro (CHall-ch) -> D(ch, t) = D(ch, t-1)-11.2 and 
GOSmacro(ch) <GOSmicro (CHall-ch) -> D(ch, t) = D(ch, t-1)+1GOSmicro(CHall-ch)/1.2 
<=GOSmacro(ch) <=1.2 and GOSmicro(CHall-ch) -> D(ch, t) = D (ch, t-1) — and The number of 
microcell allocation channels which included the correction term after that is calculated. 
[0068] CHmicro=CHall*(Amicro/(r*Amacro+Amicro))+D (ch, t) — a correction term is 
established in this way, and by making a correction term fluctuate accommodative by 
measurement of communication link quality, when an environment changes, a system is operated 
to stability, and it becomes possible to hold good quality. 

[0069] Drawin g 9 is an explanatory view which is another gestalt of the hierarchy eel 
configuration which applies the channel assignment of this invention and in which showing a 
virtual macro cell / microcell hierarchy eel configuration. By this invention, a macro cell and 
microcell are associated with the gestalt of affiliation. In a virtual macro cell / microcell, the eel 
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configuration itself has already owned the gestalt of "affiliation." Migration is made possible by a 
virtual macro cell's dealing with two or more microcell 16 as one macro cell 20 virtually by the 
virtual macro cell control station (for example, microcell exchange 35 of drawing 10 ), and 
controlling to communicate using the same channel, even if a mobile station moves in the virtual 
macro cell 20 between microcell, without carrying out a channel change. 

[0070] In the microcell 16 which constitutes the virtual macro cell 20 and its virtual macro cell 
from a virtual macro cell, when opting for the eel configuration, the concept of "affiliation" 
exists, and the various control by the virtual macro cell and the microcell which constitutes it is 
possible. And it is possible by applying the channel assignment method of this invention to a 
virtual macro cell / microcell to realize good quality on each hierarchy. 
[0071] As mentioned above, although the example was indicated, a modification which is 
described further below is also considered. Although the example which performs channel 
assignment processing although the example of a network configuration as shown in drawing 10 
was indicated as an example, as held a macro cell base station and a microcell base station in 
the one exchange, for example and shown in drawing 2 in each base station was indicated, the 
processor of the exchange of arbitration may be made to perform channel assignment 
processing. Although premised on the telephone communication which used FDMA as an access 
method as an example, this invention is applicable to the communication link of the access 
method of the arbitration proposed [ CDMA / TDMA, ] and the modulation technique of 
arbitration, and the data classification of arbitration. 
[0072] 

[Effect of the Invention] according to this invention , as state above , a macro cell and microcell 
be associate by relation call an affiliation , and by give an autonomous distribution target 
adaptive control of a partition per macro cell , also when traffic be uneven , the quality in a 
macro cell and microcell will be maintain in an EQC or the range set up beforehand , and it be 
geographically effective in become possible to build cellular migration communication system 
with the hierarchy eel configuration of high quality . 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a conceptual diagram showing the relation of the macro cell of this invention, 
and microcell. 

[Drawing 2] It is the flow chart which shows the procedure of partition migration control. 
[ Drawin g 3] It is the explanatory view showing a channel assignment method. 
[Drawing 4] It is the explanatory view showing the channel retrieval table in the 3rd example. 
[Drawin g 5] It is the explanatory view showing the packing approach in the 4th example. 
[Drawing 6] It is the explanatory view showing the packing approach in the 5th example. 
[Drawin g 7] It is the explanatory view showing the packing approach in the 6th example. 
[Drawing 8] It is the explanatory view showing the packing approach in the 7th example. 
[ Drawin g 9] It is the explanatory view showing a virtual macro cell / microcell hierarchy eel 
configuration. 

[Drawing 10] It is the block diagram showing the example of a configuration of the mobil radio 
communication network of the hierarchy cellular structure. 

[ Drawing 11] It is the explanatory view showing the conventional channel assignment approach. 
[Description of Notations] 

10, 1 1, 12 [ — A microcell base station 32 / — The macro cell exchange 35 / — The microcell 
exchange 36 public-correspondence network ] — A macro cell, 13, 14, 15, 30, 31 — A macro 
cell base station, 16 — Microcell, 17, 33, 34 
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SU»*«SrF9BEU 01 1 **W4-t«)flfi©ia^-ri: 

©•WfcWrT*. «R07>f?D»6H3 3.3 4 
14. ^DCPU^^^y^^ft-SWftiftMSrPSKU. 

mi i fe^^^offeoHtc^i-^oa^-t'*^^^ 
I//*— t- us* xomm^ff #s±fe«t4^n^ 

nv?a-t?;l>£g|«3 2*><fctf^>f ^ a-fej|/3£l»«3 5 

gifeii. &ftamQ3 6 ^Il^fro. 

[0 0 2 2] H 2 14. ^"-^^V3>^i6$iJfflJOMS^ 
J|^^t7o- ^-f— h-e&£ e COiOJit4#-tr;U^S 
JftS^ftLHKa^ff-r*. S 1 iz $5^X11^ #v^a 

a-fe;Kc*5i^*>S 1 It-iD^r. S»MIWT«^av 

KftfcHEU SI 2t-*5t^»r«1"*v^D-b;^il 
*0+*. v^a-b;l/t?t4> S 2 JC45l^»T«-J-*^-f ^ 

[0 0 2 3] S3U:*>^Tti. MIv^ ^ a-b;ucfe 
^Dfti^ St^Wr^^*^. S 4 ^^^Tt4. 
;i/-ea>G0SSriHi"r*. S 5 K*5l^Tt4. t>n/i^ 
^D-tr;l/t^7-r i7a-b;uoG0S^itl2^?T^. /<— x-r 

[0 0 2 4 ] B#^J t T-^m'-x v s Vffig^rpt (t) <h 
"T^o x-r >{LLBt4H l l (-/^L/c^^^;u 
T% ft*;l/7t8©«»n4«*pt(t)-7ilTJ: 

G0SO**<l. 2ftJa±Ht^te*&(z/<— r ^* > 3 >0$iJtS3l 
«rff-9»^ HT© J: 7 C/N-f y 3 >fifi?:Itflt 

[0 0 2 5] 

— Pt(t)= pt(t-l)4l 



(5) 



^HPP 1 1-205848 



1.2 • GOS macro < GOS micro 

[ 0 0 2 7] 

GOSmicro/1.2 ^ GOSmacro ^ 1. 
[ 0 0 2 8] S6Cfc^ttt mmi-Z-?^ ?u*}UZ 
*tLT N ^LO/N'-^v'a >ffiKpt(t) tKtiiOig 
#T*&£ (+1,0, -l)<^m^£M£a-f £«» v^D-t;U 

)V&m7—7)i'iz*siiz> l - P t(t)^*;ucDPBlT--?? 
d -fe Mztm-f &mm iz « l r * * ;HflS r 

^ ?a-fe;b-TS±. S 1 3t3i5l>T^"— 5w 

va >oftg&£iH2^iSM£g{§U S 1 iiz&i* 
r N * * * ;H£SR-r- y;uu^^^pt (t) -20^ * * ;u 

[ 0 0 2 9 ] KLLifi^feJ: -9(3, -??cHr;u£-7^ ? a 
^ ^ □ -t? )\s%WiJSi c$ ~& Z. k. lz <£: ijv^Dt/l/fffi^ 

■en©* we** t ^TWi^a KoimftaE** pi* £ * * o 

mLXGGS*m%.-f%Ztlz&')^ 2 u 

tut )\,^<Dffim&&& * SIS ft ^^^^^4 

-£\ ^4 2n*)U^(Dmm&fttoU^±Tlz^mZ%M 

[0030] &iz^ %2nmm\z-z>^x%Lw-tz>o %i 
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pt(t)= pt(t-l)-l 



[0 0 3 1 ] mk, ^t;-y?ft*^7^'JXA 
'J jt-x/n'-x -f •> a >** (OTR P 



2-G0Smicro — pt(t)*pt(t-l) 

i&%mh<omm\ m^mmMm^ {i^?gRcs92-69 

1992) . 

[0032] m&m&&(D&mz&mmti^&m^iu 
^m^ojt^g^c i r m 

10 #pJSE-e**. SoT, S»aiS«THI»S-r*-b;KHl 
-era— o ^ * * ;u #R fljfli -e # * 0 
[0 0 3 3] RP£li. SJftSi£»Tttra— ^ + 

Pl^: 2 . ^ &(c^«o*r-b;brti«OiSLllDIW* 3 t 

ffl^*££0>ttJ***** ;i4§ 0 £ L MRS £ a* * £ <h 

[0 0 3 4 ] iOT;u^yx2%ttS«d»W^RP<:JB 

[ 0 0 3 5] — T^n-b/U-etiRPJg^T^^UX 

;U=j'UXA (HS5£. ^ + (Furuya Y. 

fl!u "Channel Segregation, a Distributed Adapt iveCh 
annei Allocation Scheme for Mobile Communication S 
40 ystems" IEICE Trans: , Vol. E74 No. 6 pp. 1531-1537 J 
UNE 1991) ) 4rffli^*. v^a-tr;u, -?<i9xHz)\,\z& 
^Smz^LtzpmXT JV=T U XI* >E> 3 t T% 

SSI S: « * - fc fc ft * o 

[0 0 3 6] HI 3 ti. ^ ^ n-tz;UUARP^it. T^n 
■b^K^^- ^ ^ (SEG) Sa«:ffli>^#tof ^ 

;b (b) d&i^T. -7>T ^a-tr^^^^a-b^ti/N*— f 

#1 -7T^^^;HiJ^T^ff-9o -7^a^;u81feati 
50 ^-f ^;H5fe«f-^l/ (a) ^rjf^o 
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[ 0 0 3 7] f-^*;m^Ttc|»LrH. ***;uflBfc 

[ 0 0 3 8] ±tE<ov-a-i v ?ft*jmstT^ 

^a^^-7>T ^a^fcK tew ?a^£>^?o^M 
□ -b;K "^-f ^o-b^^ofiJ^TT^ UXAiSRE 

[ 0 0 3 9] ^S3OjUte0lJ{C^^TSi0fl-r^o 313 

-b ;M£ ffl ^^^^Dt £ ft r> tz * * * ;l/#BPffi 
icffiffl Biffin ^<toC, v ? □ Hz jvxcd* * * ;Hfli5 
xmz***)\s<D^v*^7*'i=T0. 12 4 tlx S3»fe 
0Stzi5W*-7W ? □ -b^-etf)?-* #M4£f£-r— 7* ;u^r^ 
"iUM!! El -7^f ^a-b;l/Tttf-i»*;U##O^C* 

— r-f ->a ><fc 0 &£Kffi»1-****;l/li-e*n-b;U 

3 ^L/cffitJKx— ^^USo%>T?T^n^fci6. HI 

[ 0 0 4 01 04 (a) Tii-7^D-fe;i/"e^ L + *;H — 
@«#Mtt£n*:*^ (b) . i£E****;uT-;fc*^ 

n-bjl4£f?£-r— y^O&fBlltcffiffl*^^ *;L>*lSaM^ 



(6) »HV 1 1 - 2 0 5 8 4 8 

10 

[ 0 0 4 1 ] B9 5I1* JMJW«fc*5tt*'<**>$ r * 
fS^r^-r^HT-fe^o @5 (a) Xl$4r>(D** xfr 

m4 tEiau^ fi&ffl^^ffis^as^**^ 

t*;H^ff *^2 4rg!!)t^ (b) . ^c:t% 
£ # * * * ;K2. 6. 4, 5) £ . 7^nt ;u-e©«ISBHIffllc 

n4H ^ r ^ * * frm&ft H zm^ri^z x ffiifc 
10 K^-y^oSftK^^lfflt-^ ? a -b ^ * * * ;i> 

(d)o 

[ 0 0 4 2 ] Z<D£it&/*v*^7&ff octf, 
■b ;bT*ffi5fe«H2a)lB^^ + * >r ^ a -b ;bT*ffl ^ ^ 

3feWffl<Ofil^^*;W«:-7-f ^ a-b;U"^fflt > ''i> C <h led: 

[ 0 0 4 3 ] H6t±. JIIBJBfcWcislJ*^^^*^^* 
*>7*ftlo (a) t(i3oOft^^ffiffi^ 

«Tffl[-e*^fes«^»»"i"* (b) o r'-^ilfi^^T- 

[ 0 0 4 4 ] II 7 li. ^6^fe^Jtziotj'^/^y^>^ 

40 v-f ^a-b/U^T^ — ^a-bjUffliJOV— 

v-f ^a-b;u^^^;HS^iiSn*t^>7^l°l"e^-— 
y 3 >M«Tbn^ (a) o mi£<0>*v*>7t'<- 

[ 0 0 4 5] tut% -7>f ^D-b;HH-eti^*H*ffi^ 
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h^fiT^^) e (b) ^a-fejuffli:* 

;l/ 8 36«±fflt*iJ£Ufc»^lcSaftS:Lr^< (c). - 
Ocfc^KLT. ^ggx— -/;k^V— b £*t-? z£lz£ n 

[ 0 0 4 61 [18 tt. »7 3B«S«CCfcW-5/^^*>^* 

* > ? a -b ;i/-e©SK *5&ft £ ft t ^ £ * ■ 

+ *;u 5 #w ? o-tr mzh o £>n* c t izk 

{tsT£ e B 8 tc^SI 7 ©SQSfllti. 
[0 0 4 7] S7©H«Effi|tc*5tt*EI5l^'t»4^ll 

£ 0 zo^otev— hZftiztlz^^-z^ ^'-f >rv 
<ft* 0 

liRft****;u£{£ffl1"*;:£twftO. i/c-7-f>a 
-b £ *> t ? a -fe jl/fcBfd-i- * -7 -< ? a -t /uc *j 

A-f r>3 >«»Lfc«^7O0tW 

[0 0 4 9] jaijs^fcsiifeffii-cd. mm. ssM^mfr 



(7) 4*H¥ 1 1 - 2 0 5 8 4 8 

12 

fc. ¥^W^100D¥^^Lfc«^^lDf<7)D¥ti^^ 

<* 0 «a«FMTS:fi< ititf«ai9»t±«r4D-r**> 
[ 0 0 5 0] »8H»«-trti. £n*i*»-r*fc«>. 

l^iSL, d¥*K]£l;t***;1/*M9^t*. SSI 

20 $n/iDfS^*7^D-b^ " 0 n-tr;i/-e^&^7 Amacr 
Amicroi:"^"'S>o 
[0 0 5 1 ] v^a«fe;U<h-7^ ^ a-b;U7rti«-^{@giJ^ 

Cmicro/C macro =r^-T^> 0 ^ */U®4C Hal 1 1 
U -7>f ^a-lr;i/^WO^T-^^i'*;u»CHaiicroSr 

30 [0 0 5 2 ] CHmicro = CHall * ( Aniicro /(r* 
Amacro + Amicro)) 

[0 0 5 3] »8Wfc«te*iV^ti. RtWtLT* 

[ 0 0 5 4 ] /j:i>\ Hul2Hife«9 8 twi?i^T(±Bf»<7)JftS 

»N(t). «SB?*A(t)*r»SCTa-r. 
[ 0 0 5 5] N(t)= j3*N(t-l) + CTl 
A(t)= N(t)*Th 

[0 0 5 6] JtSofMACt)^^^ ?n-tr;K "7^a-b 
50 tt> A-f^> 3 >^<^7+^asnui:j!)Mffi 
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[0 0 5 7] ^mt LTl±. W ^n-b;i/Ttig-b;i/-e 

?a-tr;i/T*OP¥M}tS£fTi^ v -< 7 a -fe ;H££iPp» 2: 
-e ? a -fe ;b}tSP¥*^ -7 ? o -fe /U^IO 0 ^ T £ ^ + 

[0 0 5 8] -7^a-b;i/-eo^^*;HiJ^THi50T. 

^ftCD-t^XCD-?-* ?vte)\sXg.gX$> 9. i^Sa - * 
? a -t: ;l>-effi lti^:i:Wt^ ;l/»iar©M 4: 

L> v ? □ -b ;u-ea>»JIB £ Stt ft t > i <h T^JS £ HSMlz 
[ 0 0 5 9] ±tZ(Omx*l*. -7 >f ^a-fcr^OfiJ^T^ 1 

•tr;Hcl O^-r^^ ^o-fe;u^l 0 * + * ;l/S«J 0 
izMz l -7>r^a-fe;u^l 9^ + *;H'J9i§ 

;i/»fcl3H&i>jm ( (**flf«*«:*JE-r*n¥*) 
*.TL£ofc*§£\ -7?a-fe;U<hvf ^a-tz;UODfatc 



(8) »H¥ i 1 - 2 0 5 8 4 8 
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^<Dffl^T^^*;HS«)KBSr (C Hmicro(t-D) t U 
1 B#a§uCDv>r ^□-iz;HiJ^T^ 1 ^^;uSCHmicro(t- 
1) i^S-rf #4X»i»«Jt«:StSi-*. 
[0 0 6 1 ] CHmicro(t) = CHall*(Amicro/(r (CH 
m i cro (t- 1) ) * Amacro + Ami cro) ) 
10 [0 0 6 2 ] r(ch) llUPfttCtt^ASfe^nfcch/rEft 

[0 0 6 3 ] #uc. *9HSte«lic-p^rSiB^^. mJ*E 

[0 0 6 4 ] aX«>fina (BJWM^&RBfct^) it 
M»J«l»rBtF(ch)«:tMBi-«. d^ltS3ti> T^a-b 

^> e {Xt-G0SOj±R«:iTt^ ?iiEfflD( ch .t)*?*^* 
(ffiJEmotiommtl.O). ZZX*l±, -*ira-b)l,£-*<{ 

[0 0 6 5] GOSmacro(ch) >1. 2-GOSmicro (C Hal l-ch) 

— D(ch.t)- D(ch.t-l)*a 

1. 2-G0Smacro(ch) <G0Smicro(C Hal 1-ch) — D (ch. 
40 t)= D(ch.t-1) la 

GOSmicro (CHall-ch) /l. 2^G0Smacro(ch) ^ 1. 2-GOSm 
icro (CHall-ch) — D (ch. t)= D ( c h , t-1) 

[0066] CHmicr o = C Hal l*(Amicro/(r * 
D (ch. t) * Amacro + Ami cro)) 4> L < ti\ ffl JE^l $r ftD» 

[0 0 6 7] GOSmacro(ch) >1. 2 -GOSmicro (C Hal l-ch) 

— D(ch,t)= D(ch.t-l)-l 

50 1. 2 • GOSmacro (ch) < GOSmicro (C Hal l-ch) — D (ch. 



(9) 



15 



t)= D(ch, t-l) + l 

GOSmicro (CHall-ch) /l. 2^G0Smacro(ch) ^ 1. 2-GOSm 
icro (CHall-ch) — D(ch.t)= D(ch.t-1) 

[ 0 0 6 8] CHroicro=CHall*(Amicro/(r*Amacro 
+ Am icro)) + D (ch. t) Z <D «fc o UffljE^SrSttx itfl 

r% t l tzm^izx i^tvxfA z&mzm 

[0 0 6 9 ] H9«, *fBBH<z>^^*;i/*J^r*affl-r 

SUti^. {5S^?n*;l4i«8WW ?a-tz;H 6 

£&<S3 5) i:J:oT«C 1 oco^?o-fc:;U 2 0 £ 
LTliD&o t)O?zfe0, ^ft/iti:^v?a-fe;U2 0 20 

[0 0 7 0] (5Sh??a-fert,-ei± % ? a -fe ;u 2 0 

^^ttaO, -tti-F*i©BH-Pfi»>j:S««:IBH-r* 30 
[0 0 7 11 JJUb. Hiffe^J^Bi^Lfc^ WcJaTuy* 
0 fcSLfc J: ■? ttflMbSMtrni^LA:^ 09*1*^ * a 



1 1 - 2 0 5 8 4 8 
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[ 0 0 7 2] 

fc^mzfii zt-e* i&mmz ^7^7^ *c 
*t^i±& £fr urssu/cBit^n^ d £ icft n . 

[HI] *^^-7^a-b;u<h-7-r ^n-tr;UOH3S^r* 
[112] >s V^I&feWSOjfflH^llSr^-r^a 

[0 4] S3|llfe«^i3rt*^^*;u«Sgx-^;i/«r* 

[0 5] JB 4 SBfcWi^feW".*/^ *y * > T^&Sr^i-SMB 

[0 6 ] 9 5 m&M U: *J 1 1 * > < v * > £ jjrTSMB 

[0 7] 16 HffiffJ t - 33 t 1 £ ' v * > £ ^"f 

[08] 3 7 HSfe^J K 33 * ; < * > £ Si" Si^H 

[0 9] fSM^9a-k)W^^ ;i4IWc«: 

[010] BJB-b;l/«ao»ftaffilH«>«lrtcffil«:Si-"/ 
□ ?0-e&£ o 

[0 11] S£3Ro^^*;ufijar^«:^SiBfl0Tfe 

10. IK 1 2--7*n-fe;K 13. 14. 15. 3 
0. 3 1 — -??a-fe;l,SJftJ5K 16-7-f^ot;k 1 
7 . 3 3 . 3 4 — v-T ^a-b;l/Sifea % 3 2-v?a-tz 
^SUttl. 3 5-7^;a-l2^8i^ 3 6 4MfeiHI*J 
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4#BB¥ 1 1 - 2 0 5 8 4 8 



cisais] 1^2^220 
i^tms. 1 1 

MiE«ft»SI*l EH* 

[M^l] -7^n-fe;ut. ftj|Bv?o-tr^£:;i<lTli£ 
;H8ii£*U ituIB^ 7 □ -tr^imilBW ?o-fe;utfc 
-tr ;l/ 7 -feWlMfg v X x A C *5 1 , 

+ * ;H^fg ^-7";KZfc 3 "7 7 a -tr ;ufU* t v -f ? a 

mitt + * >M£* 7~-7Mzt5l-tZ>-??v* >Mfi£ t v 
?a-tr;i/«&©'>fc< tt- ^t-fe^r. ±t©££ 

SulB^-f -/^KcJst**-? ? a-tr;i4ii&te«k 

t/-? -r 7 □ -fe ;HItfc ©£ t ^ * * ^ * fr^ti v ? a -tr 
>Uii«fcl/vf 7a-tr;K3±jlt^>nf^fiJ0^T*^4 

[»*«2] AMES 4 ©lildii^T. -7-f tn-kfl,* 

[fi*3H3 3 H5l5m2 0lSlcfc^T. iiuIB7 ? o -tr ;u 
teit/H?HH-7 7 n-tr;UT-fS£-t£">¥S©Ji££fTi<v * 

milBv'f ?n-trn-?©Sfl#^wS,:Ki:*!:£J:-7t;:. 



[»*3S4) ofMoJtS^S^^c^^a-tr^t^-i' 7 
a-tr;^©fiJ^-r^ + ^^ro^^iT^£T t*tC hu 
IB-7 -f 7 a -tr )VH «k tfmilBv 7 □ -tr it -SJIff 

Ltu^i^t:> Biiia-7^a-tr^i:v'r ?a-tr;u^ro 
3 icIBft©?- * * ^SiJ^TTdS. 

^Srov ^ n-tr;L.fc iZ>*BtIIS^So-7 ^ a-tr;L-tJlfsffi 
igt#K1S-3~<S>II&©7'f' ^a-tr^-Jr© h 7 7 -r y ^tt^ 

a-tr;utilft^MA < S«-r-5.«IStra-7-i' ^ o-b^oW 
^ r ^ + * « ^ +• * ;iHB^£*S £ - 

gacSo* t . huIB^Sw v i7 a -tr ;U*> «t t/mjiS^Sro^ 
7 □ -t ;u t aflMWtfBCT * 7 a -tr ;KC 

% ^ +• ^ ;H^^7-7";H=.fcl7- -i)^ 7 a -tr t 

ffilS^ + ^;l-^^v v -7';HCfc^^-7^a-tr ;Ufitt t 
mllB^S:© 7 ^ ° -tr «t t>'HulB#£©^ ? d -tr ;i/ i: 31 

««*#»rr ^ ^n-tr;nc*j^r. ms© 

^■r-7';Kc*5lt ^ o-feMfiJjUsitf-** ? a-tr ;u 

m^m&i HuiB^-p^^f'Jo^T^stzfc^-t. 

^ a-tr^-eo^ + *;U&J^TT^=fy XZ> t LT, 'J -i 
7— ^SjjlfiPo 



